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(54) RUBBER COMPOSITION, CROSSLINKS G RUBBER COMPOSITION AND CROSSLINKED PRODUCT 
THEREOF 

(57)Abstract: ... 
PROBLEM TO BE SOLVED: To obtain a rubber composition, a crosslinking rubber composition and a 
crosslinked product thereof having low surface frictional resistance and low volume resistivity, excellent in 
ozone resistance and mechanical properties, having water absorptivity and water swelling characteristics and 
having a property exhibiting low contact angle of water on the surface thereof. 

SOLUTION: This rubber composition comprises (A) 25-95 wt.% of polyether- based polymer containing 70-99 
mol% of ethylene oxide unit, 1-30 mol% of other oxysilane monomer unit than the ethylene oxide and <15 mol% 
of a crosslinking oxysilane monomer unit and having 20-200 Mooney viscosity and (B) 5-75 wt.% of an 
unsaturated rubber. The crosslinking rubber composition and the crosslinked product thereof comprise the 
rubber composition. 
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t>"Ba§ i! <D7/l/# U &JR$ W^U* U ±^1©SI 

[0 0 3 6] 7;u*'J^«ffi*Sv^ii7;i/*'J±a^I 

iOS^ttt^'Jx-f/Hl^: 1 0 OfifiSPfcftL 
0. 0 1~1 OMISP, JffSlX&O. l~5Slgp, 
J;0»Sb<ttO. 5~3Sl^«5IST?*5o 7;V* 

u ^affl j f'7;i'* u ±£&jb«# 'Mt tmmv 
mmmmm^Y^h v. %t¥%t. # y x-r ;b 
ss&# (a) Ffiict»t»»-z?*rK, sMoiSffl 
t7;b-A u/c i9 , mmmmmmrtZo 

[0 0 3 7] *%10=TAffl^«j{cfcV^tt, ««j£#i 

mm z mmnsrn tir mm%* % m%m 

t°vx—fmm£w (a) tmLTt>^\ nm 

mmctt lt 5 mm&Tftm l < , mmmit^ 
m&ftmmch x> » SMMgat/y- ft? 

[0 0 3 8] *%^T-tt±IEE^J©flfiK:, 'BSKJSC 

zmmmi mm, mmi mm, mmm. 
nmm, mm, %mitm, am %mi * 

t>jgi*n*.sc 

[0 0 3 9] *BE0lfiJ«tottffia0ffffifc.fc9Hfr 
- *-7°yn-;l\ ti\sy?-u~>W MKftt 
J&LTfe^U ?S» L T *^ 6 iB-& L 

[0040] sBwsst^^Ttis mtmmmt 

*V ^O^coMiSJtOTPS^, SfS L< 1 3 0*C, 



£ * -3 fc u N a?«t&£*HS < ft 5$ § 0 Sfi 
a, -ruxm mmm, t-7ymm, wmm 

10 \,\ 

[0 0 4 1] 

[?»|J] WTfcx «5SM. tfc««iJ**lfT* 

(1) A-XHfefi (ML it, , 10 0°C) {±, J I 
S K6 3 0 0t'^i;T»tL/to 

(2) ^llillfct J I S K 6 2 5 1 fcfitefco 

(3) mmmm&, i is k 6 9 1 1 «o-cu 

20 (4) ASTM D 1 8 9 4£^U 

S U S«|3j?-;l/E?«ffl^T» ffil 1 0 0 g, 3££ 1 0 

omm/^»f, mmm&mw&mz i d 

( 5 ) Efg?iptttt, J I S K 6 2 5 5 m DTiJS b 
fc„ 

(6) mi£, J I S K 6 2 5 3{Clpi;t»ISl/fe. 

( 7 ) * y'y&fbMi^ J I S K 6 2 5 9 m 

(8) zkllKHteJ;«SlK^ #f*g{b&HW\ J i s 

30 K 6 2 5 8t^UTaiKL,fco 

(9) tyy^b^ii, J I S K 6 2 5 9 fcfllUT 

[0 0 4 2] SpglfiJ 1 CjS U x-t No. 1 
^-^A15 8. 7g, h;bxy 1 1 7 0 g, Rtffx 

f ;i/x-f ;v 296. 4 g §^^3A^/'c 0 3 0 °cfc 

40 L/ho Cftfc h'Jx^;b75'yi 2. 1 g«rf?siJPL6 0 

°c -p 2 si tumm u wmmwo 

[0 0 4 3] rtSi5U7h;U©«««ftf*t-h^U 
~7WiikLXmWML, n-^Ty 2 1 0 0 g t 
tuIB7-ilSL/c»Ml7 3. 1 gfctt&Aje. rtfi* 

3 0°Cfc^LT, J««iL&^6, if^itWF 

7°ntfUy*^-<F= 5 0/5 0I1%©M^1{* 
48. 5 gin^TSJS^-ti, ->-F^MLfc. 

[0044] a^cowst) ±iB©iaa*fToft'>- 

50 F.^tf t ««^t^!t©rttI4 6 0 °C tRS LTv 
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xf-U^t+iM F3 4 7 g (9 0. 6^°/o) , 7°P 
\£l'>**rf<< F 1 6. 4g (3. 3 > T U ;V 
^V^fVx-T)V5 9. 8g (6. 1 ■£;]/%) , /A" 
Y/K+ty 3 0 0 g^&£r B £7gffi£5«HtT 

giji: UT 4 , 4' (6 U-7"^;b 

7 U>/-;U) © 5 %© h ^xyfgg 4 2 . 4 g «M 

i£i L feo £fti^&8tott0fi£#tf y 771/ Wc 0 
[0 0 4 5] COctatLTff^nfe^'JX— f;l/SS 
MNo. 1<D*M (&¥»*¥fe<DtWl) x7 
Uyttfj F*ffi9 0. 0^;l/%, 

6. o*;t/%?&ofeo c©S^fttOA-x-fe 
I (MLi4 ( , 10 0°C) (i, 10 5. 2T'2b?fca 

[0 0 4 6] wm 2 c# u x-r^^i-a-f* n o . 2 
<om) 

#**MK9 6. 7 g (3 8. 3^%) , xti^nn 
HKUy3 0 6. 5 g (5 8. 6€/V%) , 7'J/V^U 
->i/;l/x— f;l/2 0. ig(3. l €;!/%) legatee 

[0 0 4 7] c0<J;$tel/C**&*ifc# l Jx-r;Wfcl 
MNo. 2©*M (&Mfr©S£¥fe) fi, x*u 
ytf=WF3 9. 8W%, 7°Pk»t+7MF 
1. 2*;l/%, xtf^PPt F'Jy5 6. ■ OtJl/96, 7 
y;]/?U->»x-r/V3. 0t;l/%T£o/c o 
c©I^tt©A-x-ffiS (ML. + < , 10 0°C) 
) tt, 8 0. lTrfeo/co fijliaoi^fttV 

[0 0 4 8] SMIJ3 (lyi-f«ftNo. 3 
CD SI) 

l^ft£DlSigt*5^T, i&iraTs^lttfcxf yy 

*+^K3 3 9 g (9 0. 2€M) , lli^ODl: 
F';V40. 7g (5. 2t;l/%) , TU^yj^^l/ 

x-f;H3. 6g (4. 5*;l/%) tlift^Wi 
[0 0 4 9] uQ£5fcLTf#5tifc*°yx-r/l^l 



(7) #M 2001-139795 

1Z 

>t++MF8 9. 7 ^ntfuy^^^F 
0. 8 xt^nat: FU^S. lt;^, 7U 
/l^y^i^x-rAM, 4 ; E/b%-c*£ofc„ S/c, c 
<Dt-&l*©i,-x-feg (ML 1 + < , 10 0°C) it, 
8 5. ZV&otc, C<D&&, f£*i&(DS£#tfy7;V 

aw 1 1 o , *- h * u-?rts 

[0 0 5 0] ggfifflj 4 'J x-f;WSl£fcN o . 4 
10 <D«5g) 

#*1MK2 4 6. 9 g (7 5. 1 */!/%), xfc!*n 
DHF'Jyi4 1. Ig (2 0. 7tW) , 7'JM 
iJ->v>>i-r;l/3 5. 3g (4. 2t;W) tgxfc 

c^wm, mm\i tmmicbrm^rofco 

[0 0 5 1 ] C©«fc3fcLT#6ftfc#l)x-r;l/&! 
£{*No. 4 coffin (#¥fi#0^¥tt) & xf U 
y**+MF7 5. 0t;V%, ^ntfl/ytf+iMK 
0. 7tM, Xtf^nPHF'Jy2 0. 2tW, 7 
20 U;l/^U>'> > ';l/x-r;l/4. l t^/oT^fc, 
d©l^{*OiA-x-te® (ML i + 4 , 1 0 0 °C) 
fct, 7 8, 5T-fc-3ite. 

7vwigiiM ztnm JLttomb ^t-w 

-7*rtgfe <fc rjffl? jgKco tflfc B ft/to 

[0052] mmm 1 ~ 6 , itetRi 1 ~ 9 

No. 1 , SBfiffll 2 T?i#/c t° U x-r;l/^«^ftN o . 
2, gjt(?ij3rf#rct°yx-7;^I^No. 3, 1 
3fi«iJ 4 Ux-f^t^ftNo. 4, rpBSOaJ? 
30 'Ji-rMI^No. 5 (fefeH^m PEO- 
8) , 7^UaxhU;b-7^v ; xy3^ fej;0*^M 

©S^ai^tS^-'T, $JB 2 5 0 m 1 

MUnAcO^ls i/U*0±1^8 0°CT 

ftfc, fiSM&tfiPSWEiaiJ* 5 0°C©*-7"yn-;Vt 
i!]BK.tliUm 1 5 0°CT3 0^FI7V»LT 

HHitMu *i*it*aisufto ^cD^^g2~ 

40 5t*lft, 
[0 0 5 3] 

[Si] 



(8) t^M 2 0 0 1 -13 



13 14 



^ux-x^^a^* no. 




2 


3 


4 


5(*1) 
















90 


40 


90 


75 


100 




4 


1 


1 


1 








56 


5 


20 




7"J^^'^>v;ux-T^m{5i 


6 


3 


4 


4 






105 


80 


85 


79 





TKMX-x/USSfcfcNo. 5 : PEO-8 (ftSfllftttfi) 
(*2)A— -— JteJK : ML, +4 . 1 00°C 



[0 0 5 4] * * [&23 





mm 




mmm3 


^UX-rJUjftl^l 


75 


50 










50 


T^Up-HJ/i^vx^ac* 1) 


25 


50 


50 




30 


30 


30 




5 


5 


5 




5 


5 


5 




1 




1 




2 


2 


2 




1.5 


1.5 


1.5 




1.5 


1.5 


1.5 


3l?f&© 23°C 500mm/min 








§l5S38£(MPa) 


16.9 


16.2 


17.5 




650 


640 


600 


100%?[ai6*(MPa) 


2.0 


1,7 


2.0 


23°C(Dure>-4 


64 


61 


65 










100V 


6.6 X10 6 


1.0 x10 7 


1.2X10 7 


mmmmmu 










0.85 


1.02 


1.12 




0.50 


0.56 


0.59 


t'/'^tKK (*5) 40°C 50pphm 








48hr 


NC 


NC 


NC 


72hr 


NC 


NC 


NC 


144hr 


NC 


NC 


NC 


240hr 


NC 


NC 


NC 



(*1)T^'JP~t-'J^*i?l>=fA :DN206 (B*«tV#**tt«) 
(*3)bTM#J :V-(2-x^;t,/sdrt/;P)^U-h (DOP) 

( * 4) wrus** -.sv^-dm (x^mit^mw 

(*5) NC : £i¥£L 



[0 0 5 5] 



40 [»3] 



'12001-1 39795 



[0 0 5 6] 







J*«fP 


it&m 




mm 


#Ux-jJU&*-&&5 






50 






!««##!(* 4) 


5 
1 

1,5 


5 

< 


5 

i.5 


5 
1 

1.5 


5 
1.5 


5I5SKB 23"C 500mm/mir> 
5ISi34S(MPa) 

100%9IWfc*(MP«) 


























1.6 


1.3 


2.2 




56 


79 




57 




was*sec« Rom 

100V 


1.2X10 1 " 


1.1 X 10* 


1.1 x 10 s 


4.5 X10 8 


8.7 X10 1 




1.63 


1.00 


1.80 


1,40 




0.9S 


0.50 


0.95 






T/>%ilW& ( * 5) 40°C 50pphm 
43hr 
72hr 
144hr 
24Qhr 


C-4 


NO 


C-2 


C-4 


NC 




NC 


C-3 


C-5 






NC 


C-4 




NC 




NC 


C-4 




NC 



(•i)r<7'Ja=.(.y;^*j>i>JA :DN206 (B*tf^#**ttS() 

C*3)WSS» :i!-(2-if«^i'M7il/-l< (DOP) 

C*5) NC : *«SL 

C-1-5 :»K©tttt£*rC*BM>*l,VC-1 <C-5:#R*<£W 
(#lffli±. JIS K6259riffl5(tirA©*-yv*ftK«7S2j#S9) 

* * [S4] 





*W^4 









75 
25 




75 
25 


SIS* 


30 
5 
5 

2 

1,5 


30 
5 
5 

2 
1.5 
1.5 


30 
5 
5 
1 
2 
1.5 
1.5 


5I5IKK 23°C 500mm/min 
3l»StS CMPa) 
#tf (%) 

1O0W3I5WEA CMPa) 


19.7 


18.8 


16.9 


750 


640 


650 


2.4 


2.3 


2.0 


S£f 23°C (Dure -A) 


85 


81 


64 




5.4 x 10 7 




6.8X10" 




0.83 


0.99 


0.B5 


0.47 


0.56 


0.5 


*aalK»(23'C 48hr) 

23°C SOOmm/min 
515154* <MPa) 

#V (%) 

100%?IHt5* (MPa) 


203.9 


115.4 


203.9 




138.5 


249.9 




8.2 


2.4 


300 


400 


270 


2.0 


2.1 


1.5 



(*1)35*tJA :RSS 3*3- 

l*3)^8S«l :t?-(2-X*n.<N*i//U)7*l/-h (OOP) 













^tg) 11 " " 










mo»N(*4> 


! 
1 

lis 


6 

> 

1i 


5 
j 


5 

1 

1.3 


5IMK» 23°C SOOmm/imn 
5iaiaS CMPa) 

100%3f»fSa (MPo) 










650 


640 


650 


760 




















100V 


1.6 X10 14 


2.0x10' 


2.3x10" 


5.7 X 10 7 




1.66 






0.51 


0.99 


D.B2 


0.82 


0.37 


BISK!* 23°C 500mm/min 
#tf CM) 

100%m?iC5* (MPa) 


2.9 


2.S 


2.8 


282 


3.6 


3.0 


3.0 


334 




15.5 


15.7 


0.5 



















(*1)35#SrfA :RSS 3* 

(*3)pHB*I :v-(2-I*Jl^*v;L-)79L--+ (OOP) 
( + 4)MMUIffl -.M9-OM (*W«f»ft^X*tt«) 



[ 0 0 5 8 3 S WiJ 1 , mW 2 , tt«0IJ lft * t. 









*MWI1 






75 
25 


50 
50 


100 


100 


wtmmm ioov 

1 0'C 20 %R. H, 
23'C 50%R. H. 
35 a C 80%R. H. 


3.5X10' 
6.8X1Q { 
3.0X10' 


3.0X10' 
1.0X10' 
5.0X10' 


Z.1X10" 1 
1.2 x ID 10 
8.8X10* 


6.0X10' 
5.7X10 S 
1,0X10* 



[0059] ±K0*6ftfr&> UToefctfftfrS. Ji 
) KfiJ 1^6, n a £ LX 7 Z U n x h U £ s>x y 3 
A^^#t5l»©SS» 100 

tm»<omm, mm, m, ioo%3ikjs*i 
®<> ftiifjs)Si*^fi\ it$0iJ3ftcfe 

^^-y-^f fwi©^ < , mm**? ymwf; 
t m z^sM&mm v ^ mmmmut , mm 



Iljf4tt<V\ Jt«0H9fr^ d'AfclT*°Ux~f^ 
WIS, 1 0 0%5l?B£;fcfi:&D, StS^tJ;Df*«@ 

it, mm, wv, 1 oo%?i»*s^6te^t< 

[0 0 6 0] 

[S&E0$!&S3 ( 1 ) H 2 ~ 6 Ofi**>6, *^Bfl(DJ 

n.mm&<, mmmmmcnixmx&<o, j 
k t ixmmm^ bxm, 2 h \mt v>&: t 

lift y-^-H-A^u y^-tH^#fra« 
<j)dL%mzmx*$mb\ mmmc^xit i 

C Mm\ I Cliili^^h, I cagffl7^;^ 



(11) 

19 

*? T\ w«t cfc §*f)lttt!«ltt*!5 fc J6S?lT* 
(DilHt^maAl^t«nAD-;l/TSoT, rf 

ffijS^ffiffi0^££jWcii>, » $ L < fcW« LT 



#12 0 0 1-13 9 7 9 5 
20 

mnm%t>%^m d gitMis^ lt t, 

IfcLT^ffltSCfctTtSo 
(2) *f»nXffl«^ 5S?J<m 7Kllifl#tt, 

yh'>-;i/4iro^7^yffltt^ #7 -fey WMS 
Tf So 



) 7ny h-^-^coit* 

F£-M##) 4J002 AC01X AC02X AC03X AC06X 
AC07X AC08X AC09X BB15X 
. CH02W DA046 DE077 DE087 
DE107 DE137 DE147 DJ017 
EK036 ER046 EK056 EK066 
EV036 EV126 EV346 FD017 
FD110 FD146 FD150 CJ02 
GLOO GMOO GM01 GQOO 



.) 



